ABSTRACT Fifty-one asthmatic patients were followed for up to 18 months. During this time 111 exacerbations of wheeze were recorded. Involvement by pathogenic respiratory bacteria and viruses was looked for directly by culture and indirectly by antibody studies. Proof of infection was found in only 12 (108%) of the i11 exacerbations. Only eight patients provided sputum samples. Potential bacterial pathogens were found in four. Viruses were isolated in four of 27 exacerbation specimens; significant rises in specific viral antibody titres occurred in three. Six patients developed precipitating antibody to respiratory bacteria over the study but only one in relation to an exacerbation. The study therefore indicated that the great majority of exacerbations of asthma in these patients were not due to respiratory tract infection.
Infection is regarded as one of the factors precipitating exacerbations of asthma (Bruce Pearson, 1958; Swineford et al, 1962) . Microbiological evidence to support this has been obtained in studies carried out in asthmatic children (Lambert and Stern, 1972; Horn et al, 1975; Minor et al, 1976) where viruses, particularly rhinoviruses, have been shown to be important. Only a few adults were looked at in these studies, and in the one of them in which it was possible to tell (Minor et al, 1976 ) difficulty was found in isolating agents from adult patients. Evidence for the association between infection and exacerbations of asthma in adults is not available.
In this study asthmatic patients with exacerbations of asthma were carefully investigated for objective evidence of bacterial or viral infection at the time of the exacerbation.
Patients and methods
Fifty-one patients with asthma attending an outpatient clinic at Brompton Hospital were studied (with informed consent) between March 1973 and December 1974. At the first study visit a complete history was obtained, physical examination performed, and peak flow rate and spirometry recorded.
Serum was tested for precipitating antibody to Haemophilus influenzae, Streptococcus pneumoniae, Staphylococcus aureus, Pseudomonas aeruginosa, and Klebsiella pneumoniae by immunodiffusion and immunoelectrophoresis (May, 1972) . The presence of viral antibody against influenza A and B, respiratory syncytial virus, adenovirus, and Mycoplasma pneumoniae was looked for by a microtitre complement-fixation test (Bradstreet and Taylor, 1962) .
Each patient was asked to collect sputum (if any could be produced) in a sterile universal container on the morning of each following visit and to record on a diary card any exacerbation of wheezing together with associated symptoms.
Patients were seen every four to six weeks and as soon as possible after any exacerbations of wheezing. Details of the exacerbation were carefully checked with the patient and recorded. Appropriate treatment was instituted if necessary.
If a sputum sample was obtained it was assessed visually for purulence, then homogenised, cultured, and the cell content examined (May, 1972 Histories obtained at the time of an exacerbation indicated that increase in wheeze in an asthmatic subject is often associated with symptoms that may be clinically regarded as evidence of upper (Heath, 1973) or lower (Crofton and Douglas, 1975) respiratory tract infection or both. On clinical grounds alone, bacterial or viral infection would then be accepted as a common associated factor in the exacerbations studied. With the methods used in the study, however, evidence to support the association was found in only 12 (10-8%) exacerbations.
Culture of the sputum produced yielded few pathogens. This agrees with the results obtained from similar studies on sputum (Arbesman, 1954; Dworetzky and Philson, 1968; Giraldo et al, 1969; Lambert and Stem, 1972) and transtracheal aspirate (Berman et al, 1975) in acute asthma. This would suggest that sputum production alone should not be regarded as evidence of microbial infection and does not support the widespread use of antibiotics in uncomplicated asthmatic patients.
Several patients were shown to develop precipitating antibody to bacterial antigen over the course of the study. The significance of this in the absence of a control group is uncertain, but it may be related to the patient's smoking history and be independent of their asthma, as the presence of specific antibody to H influenzae has been shown to be strongly correlated with smoking habits in a large group of men (May et al, 1973) .
The present study is in agreement with other studies that have failed to show evidence of bacterial infection in asthmatic patients (Glynn, 1959;  Morgan and Wood, 1965; Burns and May, 1967, 1968; Burns, 1968a and b; BTTA, 1975; Davies et al, 1976) . In fact, in these patients the frequency of precipitating antibody to the bacterial antigens used in this study was no different to that seen in a group of control subjects (Clarke, 1975 (Lambert and Stern, 1972; Horn et al, 1975) . Despite this the study does suggest that these symptoms in an adult asthmatic subject do not always indicate viral infection.
With the methods used, proof of bacterial infection was found in five exacerbations and viral infection in seven; the difficulty of finding an infective agent in exacerbations of adult asthma is confirmed (Minor et al, 1976 
